Influence of zinc levels on the toxic manifestations of lead exposure among the occupationally exposed workers.
Lead and zinc are usually found at the same occupational places and occur as co-contaminants. Effects of lead toxicity are detrimental on human health as it is probable carcinogen and impairs normal growth and development. On the other hand, zinc is an important nutritional element, the deficiency of which causes debilitating effects on growth and development. The purpose of this study was to examine the possible association of blood lead and zinc levels and any influence of zinc over DNA damage, blood cell membrane aberration and oxidative stress among lead and zinc co-exposed workers. Atomic absorption spectroscopy was used for lead and zinc measurement and comet assay for DNA damage assessment. Haematological aberrations were studied using light and electron microscopy (LM and EM) followed by electron density X-ray spectroscopy (EDS) and elemental mapping. Occupational exposure was observed to cause significant elevation in blood lead levels among workers. This elevation in lead levels and associated DNA damage among workers was significantly high in comparison to controls. Further light and electron micrographs of red blood cells revealed significant morphological alterations associated with increased lead ions in workers. It was clear from SEM-based elemental maps and EDS graphs that elevated lead levels were associated with low levels of zinc. The results suggest that lead absorption is highly influenced due to zinc levels in body which has an impact over DNA damage, blood cell aberration and oxidative stress caused by lead exposure. Efforts are going on to understand the role of other trace metals on lead toxicity in order to develop a sustainably nutrition-based therapeutic intervention. Graphical abstract.